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JP-A No. H6- 16822 
[Claim 11 A process for producing a water-absorbable resin 
particle which comprises adding a hydrophilic organic 
solvent and an inorganic substance sol to the 
water-absorbable resin particle while stirring the 
water-absorbable resin particle to obtain a mixture, and 
thereafter drying the mixture. 

[0001] 

[Industrial Field of Application] 

The present invention relates to a process for producing 
water-absorbable resin particles which can be suitably used 
in sanitary goods such as diapers, napkins and the like. 
[0002] 
[Prior Art] 

Water-absorbable resin particles can absorb water in an 
amount several tens to several hundreds -fold of their own 
weight. Therefore, using the properties, i.e., great water 
absorption capacity thereof, their applications have been 
increasing recent years. Field in which such 

water-absorbable resin particles are most often used is the 
field of sanitary goods such as diapers, napkins and the like. 
[0003] 

Properties required for the aforementioned sanitary 
goods are conventionally: having a smooth and dry surface 
after absorption of the body fluid; and enabling to prevent, 
the absorbed body fluid from oozing out or leaking when a 
pressure, for example, body weight, is applied thereto. 
[0004] 



To this end, great water absorption capacity a ecompani eel 
by potent gel strength upon absorption of water are required 
for the water-absorbable resin particle used in the sanitary 
goods. Further, in order to secure a great water absorption 
capacity, diffusion of the body fluid among each 
water-absorbable resin particle, in other words, water 
permeation into the water-absorbable resin particle layer, 
as fast as possible has been needed because it is desired 
that the water-absorbable resin particles in number as many 
as possible contribute to the absorption of the body fluid. 
[0009] 

[Means for Solving the Problems] In order to solve the 
foregoing problems, the process for producing the water 
absorbing resin particle of the present invention is 
characterized in that a hydrophilic organic solvent and an 
inorganic substance sol are added to water absorbing resin 
particles while stirring the water absorbing resin particles 
to obtain a mixture, and thereafter, the mixture is dried. 
[0010] The water absorbing resin particle is not particularly 
limited as long as it has a water absorbing property, but a water 
absorbing resin including monomer units having, for example, 
carboxylate can be suitably used. Illustrative examples of the 
water absorbing resin include crosslinked products of a 
partially neutralized polymer of acrylic acid, crosslinked 
products of a starch- acrylic acid (acrylate) graft copolymer, 
and the like. The carboxylate described above may involve 
carboxyl groups, and salts of a carboxyl group. 



10026] 



[Examples] 

In order to explain the process for producing the 
water-absorbable resin particle of the present invention, 
each Example and each Comparative Example will be explained 
below. Hence, method of measuring each physical property of 
the resultant water-absorbable resin particle, i.e. , amount 
of water absorption, gel strength, and the water permeability 
will be first explained. 
[Amount of Water Absorption in 10 min J 

In a 100-cc beaker is charged about 80 cc of a 0.9% saline 
solution, and thereto is charged 1.00 g of the precisely 
weighed water-absorbable resin particle as a sample for the 
measurement . After a lapse of 10 min, the sample is subjected 
to dewatering with a 400-mesh nylon net for 2 min, and 
thereafter, the weight of the gelled water-absorbable resin 
particle is determined as the amount of water absorption in 
10 min (g/g) . 
[0027] 

[Gel Strength] 

In a 200-cc beaker is charged 96.7 g of a 0.9% saline 
solution. To the saline solution is added 3.3 g of the 
water-absorbable resin particle while stirring with a 
magnetic stirrer to form a uniform gel in an amount of about 
30-fold, Subsequently, the aforementioned beaker is sealed, 
and left to stand in an incubator at 30 6 C under light shielding 
for 8 hrs. Thereafter, for the gel, a cylindrical pressure 
sensitive axis (25 mm<p) is inserted into the gel at a 
descending velocity of 60 mm/min using a rheometer 
(manufactured by Sun Scientific Co., Ltd,), and the load 



applied to the pressure sensitive axis, when it is inserted 
to the depth of 12.5 mm from the upper face of the gel is 
determined as gel strength (g) . 
[0028] 

[Water Permeability] 

After placing five pulp sheets of 10 x 10 cm (trade name, 
KINOCLOTH, weight per unit area; 40 g/m a ) overlaid in a tray 
made of stainless, polypropylene nonwoven fabric having no 
water absorbing property is placed to cover the pulp sheets 
laid over. Next, 50 g of a 0.9% saline solution is allowed 
to be uniformly absorbed to the pulp sheets. 
[0029] 

Subsequently, 1.00 g of the water-absorbable resin 
particle that is a sample for the measurement is collectively 
placed at the center of the nonwoven fabric. Aspect and 
appearance of swelling of the water-absorbable resin 
particle through absorbing the saline solution to give a 
chevron, or hemispherical shape are observed for 10 min. 
Immediately thereafter, weight of the swollen 
water-absorbable resin particle is measured together with 
the nonwoven fabric. 
[0030] 

Standards in observing the appearance for determination 
of the water permeability are as follows. 
O: Any part of the gel swollen in 10 min after placing the 
water-absorbable resin is apparently wet. 

There exists a part without getting wet around the top 
portion of the swollen gel even 10 min after placing the 
water-absorbable resin. 



*: There remains a part without getting wet at almost part 
of the swollen gel surface even 10 min after placing the 
water-absorbable resin. 
[0031] 

Next, each Example in which Aquamate AQ-200 was used as 
the water-absorbable resin particle subjected to the 
secondary treatment such as recrosslinking of the surface 
according to the present invention will be explained. 
[Example 1] 

A mixed liquid was prepared by mixing 12 g of colloidal 
silica (trade name: Snowtex-20, manufactured by Nissan 
Chemical Industries, Ltd., solid content: 20%) as an 
inorganic substance sol, and 2 g of diethylene glycol 
monoethyl ether as a hydrophilic solvent. 
[0032] 

Thereafter, 400 g of an partially neutralized acrylic 
acid polymer cross-linked resin (trade name; Aquamate AQ-200, 
manufactured by Sekisui Plastics Co. , Ltd. , average particle 
grade: 42 mesh) as a water-absorbable resin particle was 
charged in a mixer equipped with a jacket for heating and 
cooling (internal volumes 2 liter), and the entire amount 
of the mixture was added by spraying to the water-absorbable 
resin particle while stirring, to thereby obtain a 
homogenously blended mixture. 
1 0033 ] 

After the addition, the mixture was kept stirring for 30 
sec, and the mixture was then dried by heating the mixer by 
allowing steam under pressure (about 120°C) to pass through 
the jacket at a vapor pressure of 2 kg/cm 2 for 3 min while 



stirring. Subsequently, chilled water was passed through 
the jacket to cool the mixer for 1 min. Accordingly, a 
modified water-absorbable resin particle was obtained. 
[0034] 

In order to determine the physical properties of thus 
resulting modified water-absorbable resin particle, each 
test of the aforementioned amount of water absorption in 10 
min, gel strength, and water permeability was carried out, 
and the results are shown in Table 1 all together. 
C0035J 
[Example 2] 

A modified water-absorbable resin particle was obtained 
in a similar manner to Example 1 except that 1 , 3-butanediol 
was used in place of di ethylene glycol monoethyl ether as 
the hydrophilic solvent in the aforementioned Example 1. 
Each test of thus resulting water-absorbable resin particle 
was carried out similarly to Example 1, and the results are 
shown in Table 1 all together. 

[0047] 

Hence, examples of simultaneous treatment of the 
inorganic substance sol and the aforementioned secondary 
treatment will be explained. 
[Example 7] 

First, referring to Production Example of the primary 
treatment product of the water-absorbable resin particle, 
52.5 parts of a 80% aqueous acrylic acid solution, 3 3.6 parts 
of a 48.6% aqueous sodium hydroxide solution and 19.6 parts 
of deionized water were mixed to prepare a liquid of partially 



neutralized acrylic acid. 
[0048] 

Thereafter, to 1057 g of the aforementioned neutralized 
liquid was added 4.4 g of a 1% aqueous 
N,N'-methylenebisacrylamide solution. Then, dissolved 
oxygen was replaced with N2 using a nitrogen gas to prepare 
a N 2 -replaced neutralized liquid. On the other hand, to 13 , 3 
g of a 3% aqueous potassium persulfate solution were added 
1.8 g of potassium pyrosulfite and 1.2 g of glyoxal (40% 
aqueous solution, manufactured by Nippon Synthetic Chemical 
Industry Co., Ltd.), and a mixed solution was prepared by 
further diluting with water to yield 100 g. 
[0049] 

Next, 6.7 g of the mixed solution was added to the 
aforementioned Nj-replaced neutralized liquid to prepare a 
polymerization reaction mixture. The polymerization 
reaction mixture was poured into a tray of 48 cm in length 
and 37 cm in width (inner face: coated with Teflon(R)), and 
polymerization was permitted by heating at a temperature of 
63°C for 20 min to give a gel in a sheet form. Thus resulting 
gel was formed into a pellet using a sheet pelletizing 
machine . 
[0050] 

This gel in the pellet form was dried at 120°C for 1 hour 
using a compartment ventilated dryer. After cooling, the 
dried product was pulverized with a crushing roller to obtain 
a primary treatment product of the water-absorbable resin 
particle having a particle grade of 16 to 150 mesh. 
[0051] 



Next, examples of simultaneous treatment of the inorganic 
substance sol and recrosslinking of the surface using the 
primary treatment product will be explained. First, 18.4 g 
of deionized water, 12 g of colloidal silica (trade name: 
Snowtex-20, manufactured by Nissan Chemical Industries, Ltd., 
solid content: 20%) , 2 g of diethylene glycol monoethyl ether 
(commercially available product) as the hydrophilic solvent, 
and 0.6 g of ethylene glycol diglycidyl ether (commercially 
available product) as the cross-linker were blended to 
prepare a mixture. 
[0052] 

Subsequently, 40 0 g of the primary treatment product 
described above was placed into the mixer described in the 
above Example 1. The entire amount of the mixture was added 
by spraying to the primary treatment product while stirring, 
to thereby obtain a mixture. Then, steam under pressure (2 
kg/cm 2 , about 120°C) was allowed to pass through the jacket 
of the mixer for 8 min while stirring the mixture. After 
subjecting the mixture to drying by heating while allowing 
for the reaction, the mixture was cooled to obtain a secondary 
treatment product of the water-absorbable resin particle the 
surface of which was recrosslinked and treated with the 
inorganic substance sol. 
[0053] 

In order to determine the physical properties of thus 
resulting secondary treatment product, each test as 
presented in Examples 1 was carried out, and the results are 
shown in Table 2 all together. 
[0054] 



[Examples 8 to 9] 

As shown in Table 2, using amount of the colloidal silica 
was varied to prepare the secondary treatment products, 
respectively. In this process, it is essential to adjust 
total amount of water in the recrosslinking reaction, and 
upon addition of the inorganic substance sol. More 
specifically, contents of the hydrophilic organic solvent 
and the cross-linker are significant, because moisture 
content included in the colloidal silica may greatly affect 
the contents. Therefore, in Examples 8 to 9, moisture 
content was adjusted so that the total amount of water became 
28 g. 
[0055] 

in order to determine the physical properties of thus 
resulting secondary treatment products, respectively, each 
test as presented in Examples 1 was carried out, and the 
results are shown in Table 2 all together. 

[Table 13 

Compounded Composition in Examples 1 to 6 and Comparative 
Examples 1 to 5, and Physical Properties of Thus Resulting 
Product 





name 


woui tier 


nyaropmiic 
organic 
so 1 vsn t 


absorption 

(g/g) 


Strength 


Water permeability 


Amount of 

wetar 
absorption 
(g) 


Appearance 


ample 1 


Aquamate 


colloidal 


DEGEE 


57 


375 


35.2 


0 


ample 2 


Aquamate 
AQ-200B 


colloidal 


butanediol 


58 


350 


34.9 


0 


ample 3 


Aquamate 
AQ-200B 


alumina 
sol 


' DEGEE 


56 


390 


33.9 


0 


ample 4 


IM-5000G 


colloidal 


DEGEE 


53 


410 


29.2 




ample 5 


SAB-954 


colloidal 


DEGEE 


48 


160 


25 . 2 


0 


ample 6 


Aquamate 
AQ-200B 


lithium 


DEGEE 


59 


342 


36 . 1 


0 


mparative 
amp 1 e 1 


Aquamate 

Ay & U U a 


- 


- 


52 


295 


31.0 


A 


mparative 


IM-5000G 


- 




45 


340 


23.0 


X 


mparative 
£inp 1 € 3 


SAB-954 


- 


- 


41 


90 


17 . 5 


X 


mparative 
ample 4 


Aquamate 
AQ-200B 


finesil 
silica 




51 


310 


31.1 


A 


mparative 
ample 5 


Aquamate 

AQ-200B 


colloidal 
silica 













DEGEE in above Table represents diethylene glycol 
monoethyl ether, and in the column represents *not 

compounded" or 'could not be determined". 

[Table 2) 

Compounded Composition Ratio in Examples 7 to 9 and 
Comparative Example 6, and Physical Properties of Thus 
Resulting Product 



Test mo. 


•Modifier 




Hydrophilic 


Cross- 


water 


Gel 


Water permeability 




(colloidal 




organic 




absorption 


strength 


Amount of 


Appaar 




silica) 




( DBGEE) 


(EGGE) 


in 10 nia 


<g) 


water 
absorption 


ee 


!xample 7 


3 , 0 


4.6 


0 . 5 


0.15 


55 


529 


29.8 


0 


ixaitiple 8 


1.0 


6.2 


0.5 


0.15 


53 


461 


30.5 


0 


Sample 9 


5.0 


3.0 


0.5 


0.15 


56 


497 


31.3 , 


0 


Jompsrative 




7.0 


0.5 


0.15 


4B 


327 


23.9 


A 


ixample 6 



















DEGEE in above Table 2 as a hydrophilic organic solvent 
is diethylene glycol monoethyl ether, and EGGE as a 
cross -linker is ethylene glycol diglycidyl ether. 

In above Table 2, each compounding amount is represented 
by parts by weight based on 100 parts by weight of the 
water-absorbable resin particle, and w -" in the column 
represents "not compounded". 



